background: For a number of reasons, the results of previous meta-analyses may not fully reflect the mental health status of the average woman suffering from polycystic ovary syndrome (PCOS), or the causes of this distress. Our objective was to examine emotional distress and its associated features in women with PCOS.
Introduction
Polycystic ovary syndrome (PCOS) is a common female health condition (prevalence 12%) (March et al., 2010) that is characterized by anovulation, hyperandrogenism and the presence of polycystic ovarian (PCO) morphology (The Rotterdam ESHRE/ASRM-Sponsored PCOS consensus workshop group, 2004). PCOS has a great impact on the lives of women affected, mainly because of the associated problems, such as infertility, hirsutism, acne, obesity, metabolic syndrome, insulin resistance (IR), diabetes, dyslipidemia, hypertension and endometrial cancer (Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus Workshop Group, 2012) . Not surprisingly, a high percentage of women report symptoms of depression and anxiety and a diminished quality of life (QoL) (Coffey et al., 2006; Himelein and Thatcher, 2006; Benson et al., 2009b) . The present study is a systematic review and meta-analysis of the PCOS literature focused on the prevalence of emotional disorders and potential explanatory mechanisms.
In women diagnosed with PCOS, emotional distress could have psychosocial and/or pathophysiological causes (Farrell and Antoni, 2010) . Visible features, such as hirsutism and acne, or potential consequences, such as infertility and obesity, are perceived as stigmatizing by many women and could cause distress (Sonino et al., 1993; Cronin et al., 1998; Jones et al., 2004) . Causes of PCOS or its physiological consequences could also overlap with the causes of depression. For example, emotional disorders have been linked to hyperandrogenism (Weiner et al., 2004) , obesity (Scott et al., 2008) , diabetes (Wiltink et al., 2011) , metabolic syndrome (Skilton et al., 2007; Vanhala et al., 2009 ) and low-grade inflammation (Pasco et al., 2010) .
The prevalence of depression and anxiety in PCOS has been investigated in different patient populations (Himelein and Thatcher, 2006; Bhattacharya and Jha, 2010; Jedel et al., 2010; Rassi et al., 2010) . Recently, three meta-analyses of emotional distress (Barry et al., 2011b; Dokras et al., 2011a, b) and one meta-analysis of health-related QoL (Li et al., 2011) in PCOS have been published. Although there is overall convergence among these previously published meta-analyses that women with PCOS are at increased risk of depression, anxiety and lower QoL, questions regarding the magnitude of distress and its clinical relevance remain, warranting further analysis of the PCOS literature. First, a substantial number of studies were not included in existing meta-analyses because of selection criteria and/or exclusion of studies with incomplete reporting, and this may have inadvertently affected effect size estimates. Second, previous meta-analyses did not carry out sensitivity analyses to determine whether the pooled effect size was robust to variations in study methodology. This is an important process in meta-analysis, especially when methods are as heterogeneous as those of the PCOS literature. Sensitivity analyses can improve future research by pointing out factors that can overor under-estimate differences between PCOS and control populations. Finally, the subgroup analyses reported thus far were concerned only with obesity and use of anti-androgens, whereas the literature also points to other potential explanations for why there is an association between PCOS and distress (e.g. infertility and hirsutism). These issues mean that the previous meta-analyses may not fully reflect the mental health status of the average woman suffering with PCOS or the causes of distress. This possibility, together with the contrasting clinical recommendations from past meta-analyses, suggested the need for a more comprehensive meta-analysis with in-depth analysis of the available evidence. We, therefore, performed a meta-analysis of comparative studies of depression and anxiety and emotional subscales of QoL (emoQoL) in women with PCOS, including both published and unpublished data obtained through contact with authors. We investigated potential explanatory mechanisms and causes of heterogeneity by performing focal subgroup and sensitivity analyses. It was expected that this comprehensive analysis would help to put the available evidence in perspective and to formulate appropriate care plans for this population.
Methods

Search strategy
for PCOS (MeSH, PCOS, PCOD, hyperandrogenism, hirsutism) and emotional distress (depression, anxiety, QoL, mood disorder, emotion, mental health, psychosocial, psychology and emotional distress) were used. We did not apply any restriction on date, type of publication or language. All reference lists of relevant articles and reviews were hand searched and authors were contacted if articles, translations or data were not available.
Criteria for inclusion
All studies including an assessment of emotional distress in women diagnosed with PCOS were considered for inclusion. Two authors (J.B. and S.M.V.) independently performed study selection and data extraction using a standardized data-extraction form. All eligible studies were discussed and methodological quality was assessed by J.B. and S.M.V. The following inclusion criteria were employed (i) adequate diagnosis of PCOS (see below) and (ii) data on at least one measure of emotional distress in a group of patients with PCOS and a control population without PCOS.
A diagnosis of PCOS had to be established by the presence of a combination of oligo-or anovulation, hyperandrogenism [clinical (hirsutism) or biochemical] and PCO morphology, which corresponds to the National Institutes of Health (NIH) criteria (Zawadski and Dunaif, 1992) , the Rotterdam-criteria (2004) , the Androgen Excess PCOS Society (AE&PCOS) (Azziz et al., 2006) or a variation of these criteria.
Emotional distress was defined as any measure of feelings of depression or anxiety assessed by valid questionnaire or structured psychological interview. An instrument was considered valid if evidence of its satisfactory psychometric properties had been previously published (Bowling, 1995) or if adequate performance was presented in the included publication. Emotional (psychological) subscales from QoL questionnaires were included as an 'emotional quality of life subscale' (emoQoL). The emotional subscale of the disease specific quality of life questionnaire (PCOSQ) (Cronin et al., 1998) was excluded because questions regarding emotional distress in the PCOSQ are confounded with possible symptoms of the disorder (e.g. 'Do you feel sad because of fertility problems?') and is therefore not an independent measure of emotion.
Studies were excluded if PCOS was induced by valproate or if the psychological data concerned behavioural disorders (e.g. eating disorders, obsessive compulsive disorders, sexual satisfaction) that encompass more than emotional aspects of functioning.
Data extraction
The following data were extracted (where available): Study design, publication date, study period, country, sample size, diagnostic criteria for PCOS, time since diagnosis, patient and control selection procedures, participation rates, inclusion and exclusion criteria for cases and controls, use of (hormone) medication, presence of infertility (or an unfulfilled wish to conceive), age, BMI (kg/m 2 ), hirsutism [assessed by Ferriman -Gallwey (FG) scoring system; a score of .8 is considered hirsute] (Ferriman and Gallwey, 1961) , testosterone concentrations (in nmol/l), IR (defined as homeostasis model of assessment-insulin resistance), low-grade inflammation markers (e.g. high-sensitive C-reactive protein), education level, marital status and methods of assessment of distress. Continent of origin was allocated by the geographical location of the country or institute where the study took place (United Nations, 2011).
To avoid multiple-publication bias, we excluded secondary publications with overlapping patient populations from the meta-analysis (see flowchart, Fig. 1 ). Where duplicate publications existed, the primary publication of comparative design reporting mean and standard deviation of emotional distress for the largest patient and control population was selected for inclusion.
Many studies reported outcomes on two or more distress measures. If multiple measures of the same outcome category were available in one study (e.g. multiple measures of depression), we prioritized a full questionnaire over subscales and state-emotion over trait-emotion (Fridhandler, 1986) . Questionnaires measuring both types of emotional distress (e.g. Hospital Anxiety and Depression Scale) were included and depression and anxiety subscale scores were extracted. Authors were contacted to obtain separate depression or anxiety scores when only overall scores were published. The psychological score extracted from the Short Form-36 inventory was prioritized over the 'role emotional' subscale because the psychological score is a more reliable indicator of emoQoL than the individual subscales (Ware et al., 1995) .
Quality assessment
Study quality was assessed according to an adapted version of the Newcastle-Ottawa Quality Assessment Scale (Wells et al., 2010) as presented in Supplementary data, Table SI .
Points were awarded if (i) the diagnosis of PCOS was assessed according to the NIH, Rotterdam or AE&PCOS criteria and clinically confirmed (1 point), (ii) sample size was larger than n ¼ 60 per group, which is the minimum group size needed to detect a medium large difference in emotional distress score between cases and control groups with 80% power (calculated according to Cohen's D) (Erdfelder et al., 1996) (1 point), (iii) selection bias was unlikely to be present because of random population selection technique or because cases and controls were selected from the same population (e.g. hospital controls if patients were recruited in the hospital) (1 point), (iv) PCOS was excluded in the control population by either full exclusion (all Rotterdam criteria) or partial exclusion (both received 1 point), (v) cases and controls were comparable on confounders when matched for age (1 point) and/or BMI (1 point), (vi) at least two predictors, such as BMI, hirsutism and infertility, were clinically assessed (1 point), (vii) emotional distress was assessed by a reliable and valid measure based on published psychometric properties of the questionnaire or structured interview (Bowling, 1995) (1 point). A study score of 0 -2 points was considered low quality, 3 -5 medium quality and 6 -8 high quality.
Data analysis
We used Review Manager Version 5.0.25 for the meta-analysis and calculation of effect sizes, heterogeneity and forest plots (Review Manager, 2008) . Meta-regression analyses were performed using 'metafor' package (version 0.5-5), R version 2.9.0. A P-value of , 0.05 was considered to be statistically significant.
Effect size and methodological aspects
The primary outcome measure was the pooled standardized mean difference (SMD) comparing emotional distress between women with PCOS and a control population [adjusted for small sample size using Hedges' g (Hedges, 1981) ]. An effect size was calculated for all the three outcomes: depression, anxiety and emoQoL (where available). The SMD reflects the group difference relative to the pooled variability observed between groups. The meaning of the SMD magnitude is typically interpreted in statistical terms as defined by Cohen (1992) : 0.20 (small), 0.50 (moderate) and 0.80 (large). This statistical interpretation may or may not translate into clinical relevance (see 'Discussion' section). We used a random effects model because of expected heterogeneity in the studied populations. A fixed effect model was also employed as sensitivity analysis (differences are reported). The SMD were pooled using the inverse-variance method. Effect size heterogeneity was evaluated using the chi-square statistic and calculation of the I 2 index (Higgins and Green, 2008) . Positive effect sizes for depression and anxiety indicated greater emotional distress in the PCOS group. Owing to the scoring of emoQoL scales, negative effect sizes for emoQoL indicated more distress (i.e. less emotional QoL) in the PCOS group. Sensitivity analyses were performed to assess the robustness of the effect size according to pre-specified methodological factors. These were: overall study quality (low, medium, high), population recruitment (hospital, advertisement/internet, other), PCOS diagnosis (confirmed in study or not), diagnostic criteria (confirmed NIH, Rotterdam or AE&PCOS criteria) and PCOS exclusion in control selection (excluded, partly excluded by irregular menstruation only or not stated). We also performed sensitivity analyses according to age (youth 15 -24 years, adult .24 years) (United Nations, 1981), marital status (partnered/ married or not) and continent of study (America, Europe, Asia, Australia). Publication bias was checked with visual inspection of funnel plots.
Subgroup analyses
Focal subgroup analyses were performed to identify potential explanatory mechanisms for the difference in emotional distress between women with PCOS and controls and to identify causes of heterogeneity in effect size across studies. If a factor was implicated as a causal mechanism for variation in emotional distress in women with PCOS, then we expected the SMD to be lower in the subgroup where groups were matched on the investigated correlate (i.e. PCOS and controls are more similar).
The focal subgroup analyses concerned the following questions, which were derived on the basis of theorized potential mechanisms and typical comparisons made in the included studies:
(1) Is there a difference in effect size between studies according to whether the proportion of infertility is equally present in comparison groups (e.g. patients and controls), equally absent or where infertility was significantly more prevalent in women with PCOS? Fertility status was defined and reported as in the primary study (using clinical diagnosis or self-report). (2) Is there a difference in effect size when studies matched for BMI are compared with those where the BMI is significantly higher in PCOS patients versus controls? Does the effect size vary according to BMI values within the PCOS group? (3) Is there a difference in effect size when studies matched for clinical hyperandrogenism (hirsutism) are compared with studies where clinical hyperandrogenism is significantly higher in PCOS patients? Does the effect size vary according to the magnitude of hirsutism within the PCOS group? (4) Does the effect size vary according to the presence or absence of biochemical hyperandrogenism within the PCOS group?
In addition to these focal subgroup analyses, a random effects meta-regression analysis was performed. The association between the emotional distress SMD (as dependent variable) and the following Figure 1 Flow chart of study selection for systematic review and meta-analysis of emotional distress in women with PCOS.
Emotional distress in polycystic ovary syndrome explanatory variables was assessed: age, BMI, percentage of infertility in PCOS population, FG score and testosterone values (independent variables). Only covariates with a univariate association with the dependent variable of P , 0.30 were included in the multivariate model.
Results
Search results
The database search yielded 427 non-duplicated articles (Fig. 1) .
References of all the included articles and relevant reviews and background articles were checked, which did not result in additional study inclusions. In 78 articles, the eligibility could not be determined by reading the abstract, and therefore, full text of the articles was read. The quality assessment of the included studies is presented in Supplementary data, Table SI. One-third of the studies were of high quality, with an overall quality rating of 6 or more points.
Meta-analysis
Effect size and methodological aspects Table I presents the pooled SMD effect size for the overall meta-analysis on each outcome (depression, anxiety, emoQoL) as well as the SMD for each sensitivity analysis computed.
Depression
The meta-analysis of 26 comparative studies reporting depression scores showed a significant SMD (by random effects model) of 0.60 [95% confidence interval (CI) 0.47 -0.73] with substantial heterogeneity I 2 73%, P , 0.001 (Fig. 2) . The fixed effects model showed a pooled SMD of 0.67 (95% CI 0.61-0.73). The pooled effect size corresponds to a moderate effect size according to Cohen (1992) .
As shown in Table I , almost all the sensitivity analyses were significant and indicated that effect size variation could partly be accounted for by variation in methodological characteristics. Effect sizes were significantly higher for studies with lower methodological rigour. Further, smaller distress differences were found for younger populations. The marital status of participants did not account for effect size variation between studies. The sensitivity analyses also revealed that heterogeneity was eliminated (I 2 0%) for effect sizes drawn from subgroups where marital status or fertility status was equal between women with PCOS and controls, or from subgroups that included patients with increased mean FG scores. However, all effect sizes within individual subgroups remained significant.
Anxiety
The meta-analysis of 17 studies reporting anxiety showed an effect size of 0.49 (95% CI 0.36 -0.63) (P , 0.001) (random effect, SMD) (Fig. 3) . Heterogeneity was I 2 52%, P , 0.05. Similar results were obtained with a fixed effects model. The pooled effect size corresponds to a moderate effect size according to Cohen (1992) . Sensitivity analyses (Table I) showed that methodological quality could significantly account for variation in effect size, with studies using recruitment through advertisements and studies of lower quality generating larger effect sizes. Subgroups based on continent of origin revealed lower anxiety scores for Americans and Europeans compared with Asian and Australian studies. It was also possible to generate subgroups with homogeneous effect sizes (I 2 0%) on the basis of methodological characteristics (i.e. hospital or advertisement recruitment), country of origin (American or Australian) and clinical aspects (grouping by diagnostic criteria used). However, all effect sizes within individual subgroups remained significant except for the subgroup of three studies of young women (,24 years).
Emotional-subscales of quality of life
A significantly smaller effect size, reflecting a lower QoL related to emotional distress, was present in women with PCOS compared with controls ( Fig. 4) : SMD of 20.66 (95% CI 20.92 to 20.41), with substantial heterogeneity, I 2 76% P , 0.001. Fixed effect analysis:
20.52 (95% CI 20.64 to 20.40). The pooled effect size corresponds to a moderate effect size according to Cohen (1992) . Only eight studies reported an emoQoL, which resulted in small subgroups. The effect size varied significantly according to diagnostic criteria and age (NIH criteria and older age associated with poorer QoL). The differences among subgroups were not significant for study quality, confirmation of PCOS diagnosis and exclusion of PCOS in control groups. However, the effect sizes were in the expected direction. Heterogeneity was substantial for all sensitivity assessments and homogeneous subsets for emoQoL could not be identified.
Subgroup analysis
Focal subgroup analyses based on study variation in infertility, obesity and hyperandrogenism were performed (see results in Table II) .
Infertility
Subgroups were created on the basis of fertility status of participants as reported in the original study. The subgroup analysis of depression showed no evidence of a significant difference between the three subgroups (e. Higher depression scores were observed in subgroups with higher mean BMI, whereas the highest anxiety score was observed in the low-weight category. EmoQol was not related to obesity category.
Clinical hyperandrogenism
No studies matched cases and controls on clinical hyperandrogenism (hirsutism). Fourteen studies described the hirsutism status of their patients and only 9 of the 28 included studies reported the FG score of patient and control groups. In the latter studies, hirsutism scores were higher in the PCOS population. Subgroup analyses showed significantly higher depression scores for studies with higher mean hirsutism scores. For emoQoL, a similar but non-significant effect was found. Subgroup analysis of the effect of hirsutism on anxiety could not be performed.
Biochemical hyperandrogenism
Not surprisingly, there were no studies including controls with high androgen levels or studies matched on hyperandrogenism. Separate assessment of the influence of the presence or absence of biochemical hyperandrogenism could therefore not be performed.
Meta-regression
A series of random effects meta-regression analyses were conducted with emotional distress SMDs (depression, anxiety, emoQoL) as dependent variables and differences in the continuous variables of BMI, age, percentage of infertility, hirsutism score or testosterone as independent variables to ascertain whether variations in these features could explain effect size variation. None of the variables was significantly associated with distress scores.
Publication bias
The funnel plot on emotional distress (depression and anxiety) (see Supplementary data) showed a nearly symmetrical scattering, except for one outlier linked to a small study with a significant effect size (Rocco et al., 1991) . This suggests that a small study with negative non-significant effect could be missing, pointing towards a possible, but likely minimal, publication bias.
Summary of previous meta-analyses
A summary of the pooled results of the four previously published meta-analyses of emotional distress in PCOS (Barry et al., 2011b; Dokras et al., 2011a, b; Li et al., 2011) alongside the results of the present meta-analysis is given in ) for subgroup differences, P , 0.05 is considered to be significant. Emotional distress in polycystic ovary syndrome
Discussion
The current meta-analysis of 28 comparative studies of 2384 patients and 2705 control women provides compelling evidence of greater emotional distress in women with PCOS compared with controls. This meta-analysis included twice the number of studies and patients compared with previous meta-analyses and therefore represents the most comprehensive meta-analysis of emotional disorders in PCOS to date. Higher emotional distress was consistently found in PCOS patients in all the three examined emotional distress domains; i.e. depression, anxiety and the emoQoL measures. Sensitivity analyses showed that the effect size was robust to numerous variations in study design (e.g. study quality, population recruitment). Subgroup analyses did not offer definitive explanations for why PCOS and emotional distress are so strongly related but do suggest that the stigmatizing aspects of the disorder (e.g. hirsutism, obesity) warrant further investigation. The results indicate that women with PCOS should be forewarned of their elevated risk of emotional distress. The main finding of this systematic review and meta-analysis is the high consistency in evidence showing higher emotional distress (on average a 0.5 SD, moderate effect size) in women with PCOS compared with control populations. However, in the clinical context, the moderate effect size for depression would correspond to an approximate 4-point difference in total score on the Beck Depression Inventory scale (scale range 0-63), which was the most commonly used measure of depression (reported in n ¼ 8 studies) (Beck and Steer, 1984) . Scores for women with PCOS were on average in the nonclinical range in 50% of the included studies and in the mild depression range for the remaining studies. None of the studies reported average scores in the severe or clinical depression range. Similarly, results for the Spielberger State Anxiety Inventory (most common anxiety measure) corresponded to a mildly elevated anxiety score. These results concur with the smaller previous meta-analysis (Barry et al., 2011b) of anxiety indicating higher but non-clinical levels of emotional distress in women with PCOS. In contrast, Dokras reported a 4-and 6-fold higher prevalence of depression and anxiety (respectively) and Barry et al. (2011b) large effect size for depression (SMD .0.80, see Table III ) in women with PCOS compared with control populations (Dokras et al., 2011a, b) . However, these results were derived from meta-analyses that exclusively concerned studies focusing on elevated distress, which would overestimate the risk of high scores relative to the total pool of available studies. On the basis of currently available evidence, we conclude that emotional distress is significantly higher in women with PCOS but the magnitude of distress is likely to vary within the non-clinical range for the average woman with PCOS.
The evidence for a higher prevalence of emotional distress in PCOS is compelling but none of the meta-analyses (Barry et al., 2011b; Dokras et al., 2011a, b; Li et al., 2011) , including our own, provides a definitive explanation for the cause of this association. Many women perceive the visible features of PCOS (e.g. hirsutism) and its common correlates (e.g. infertility and obesity) as stigmatizing and a source of distress (Sonino et al., 1993; Conaglen and Conaglen, 2003; Chachamovich et al., 2010) . Our significant sub-group analyses of these visible aspects support the hypothesis that distress is a reaction to the stigma of the condition. However, the sub-group analyses also showed that hirsutism, infertility and obesity did not fully or consistently account for the association between PCOS and emotional distress. Thus, depression was present in obese and infertile women as well as in lean and fertile patients with PCOS. The PCOS emotional distress association could also be explained via common underlying causes. Testosterone was the only pathophysiological feature that could be studied as mediator between PCOS and distress but testosterone was not significantly related to effect size variation in meta-regression. Mediators related to other concomitants of PCOS (e.g. diabetes, metabolic syndrome, low-grade inflammation) could not be studied because of insufficient reporting in primary studies (e.g. insulin resistance) or presence only in patients with PCOS (e.g. biochemical hyperandrogenism). Therefore, the explanation of common underlying causes needs to be investigated further. Finally, we tested the robustness of the overall effect size in sensitivity analyses of diverse methodological features as these too could explain why PCOS and emotional distress are related. As expected, effect size was overestimated in poorer quality studies (e.g. PCOS status not confirmed, internet recruitment). These analyses also identified demographic correlates that need further investigation, such as age, cultural background and social environment. However, as was the case for ) for subgroup differences. P , 0.05 is considered to be significant. *P , 0.001. **P , 0.05. analyses related to psychosocial or physiological explanations, none of the sensitivity analyses fully explained the association between PCOS and emotional disorders (i.e. reduced SMD to zero). In light of the result of the current meta-analysis the focus of future studies should now go beyond describing that the association exists to trying to explain why PCOS and emotional disorders are so strongly related. Future studies should control for the design features that were shown in the present meta-analysis to increase (e.g. online recruitment) or decrease (e.g. PCOS verification in study) the effect size in order to achieve the most reliable estimate of the difference between PCOS and control populations. Further, the goal of identifying explanatory mechanisms may better be achieved by comparing the different PCOS phenotypes while controlling for known consequences (e.g. infertility, obesity).
PCOS is a multifaceted disorder with multiple potential risk factors (e.g. infertility, diabetes, cardiovascular disease and metabolic syndrome). The main discourse between clinician and patient has therefore concerned risk communication about these potential effects, and prevention or treatment, where appropriate. This discourse should now extend to include discussion of the emotional aspects of the disorder. We recommend discussion rather than screening because it fulfils the responsibility of informing women about the potential future consequences while avoiding stigmatizing women who will generally report emotional distress in the non-clinical range. Further research in other health contexts shows that screening at a single point in time has minimal benefit on the overall management of patients at risk of depression in terms of physician symptom recognition, referral for intervention or prescription of anti-depressants (Gilbody et al., 2008) . Therefore, we recommend that clinicians be aware of the potential increased emotional distress in women with PCOS and discuss it with their patients. Referral for psychological intervention can be made when required in line with patient preferences. Dietary changes as well as patient support and cognitive-behavioural therapy are found to alleviate distress (Snyder, 2006; Galletly et al., 2007; Percy et al., 2009) . Future research is required to identify the best method of risk communication and treatment for women with PCOS.
Overall, the strengths of this meta-analysis point to reliable and valid results despite some limitations. We have performed a systematic literature search and data-analysis that greatly reduces selection bias. Despite our efforts to obtain all available studies, abstracts and additional information through correspondence with authors, we were able to identify only few Chinese-Asian studies, of which full text could not be obtained. The overall quality of included studies was average and a possible bias related to patient selection procedures in the included studies could not be completely ruled out, because since diagnosis was sporadically reported, we could not assess the impact of disease duration on emotional distress. Inflation bias might be introduced by, for example, clinical interview by investigators that were not blind to study hypotheses (Kerchner et al., 2009; Jedel et al., 2010) . Additionally, some general and social patient characteristics are known to contribute to the magnitude of emotional distress. For example, emotional distress can vary according to age (Jorm, 2000) and married couples are found to be at lower risk of developing depression (van de Velde et al., 2010) . Emotional distress can also vary according to ethnicity and socio-economic status (Simon et al., 2002) . Most comparative studies select their participants from the same population, which should minimize the effect of these general social factors. Nevertheless, these variables need to be taken into account when assessing emotional distress. The interpretation of the results of the meta-analysis was further challenged by the multiple measures of emotional distress. However, in all but one study, these were reliable and validated measures of emotional constructs. Finally, it should be noted that in the majority of studies women were attending a clinic (or participating in the research) because one or more PCOS symptoms were bothersome and this may make these women more distressed than those who do not come forward in this way.
In conclusion, women with PCOS exhibit significantly more emotional distress compared with women without PCOS. This result was robust in that it was consistently observed in the 28 studies included in this meta-analysis and across all outcomes investigated (anxiety, depression, poor emotional QoL). Methodological and clinical features explained some effect size variation but none could fully SMD (standardized mean difference), calculated using Hedges'g. SMD expresses the difference between two groups in terms of standard deviation units above or below the mean. It is used when the outcome measures are based on different units of measurement. OR random effects model, calculated using the Mantel -Haenszel method. OR expresses the probability of the occurrence of an outcome related to the probability of this outcome in another group. MD (mean difference), calculated using the DerSimonian -Laird method. MD expresses the difference between two groups in the original outcome measurement units. n ¼ number of studies. All meta-analyses used the Cochrane Review Manager software to conduct the analyses.
account for the moderate relationship between emotional distress and PCOS. Clinicians should be aware of the emotional aspects of PCOS, discuss these with patients and provide referral for patients with concerns when appropriate in line with patient preference.
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